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The printing industry is a very important industry and it provides the main source for
education, communication, dissemination of knowledge and information. Print is still by
far the cheapest and most direct source of information and communication. Besides being
the most convenient, it is also, by and large, easily retrievable. It is also the main medium
for packaging food and consumer products. Thus the printing industry is a very essential
industry in our daily lives. Printing is one of the elements that covers and supports the
needs ofmany other industries such as graphic communication, advertising, publishing
and packaging.
The creation of advanced degrees in graphic arts education becomes very crucial in order
to satisfy those related fields. Printing basically is the support industry to several related
industries that mentioned above, and it is important to produce graduates with the ability
to cope with problems in the printing industry itself and the related fields.
Offset and packaging printing alone employ between 65,000 to 70,000 people,
the tin
manufacturing sector employs more than 5,000 to 7,000 workers and the plastics sector
has more than 25,000 workers. The Malaysian Government is very supportive towards
the printing industry in removing various forms of taxes and offering incentives to help
the industry upgrade. It also helps the industry find new markets by periodically
conducting trade missions overseas. TheMalaysia External Trade Development
Corporation1
(MATRADE) was established on March 1, 1993, as the external trade
promotion arm ofMalaysia's Ministry of International Trade and Industry (MITT) which
functions as a source for trade related information forMalaysian exporters and foreign
importers. By providing market research information and relevant advice, MATRADE
assists Malaysian exporters to better position their products and services in the highly
competitive global markets
The wide and multi-faceted printing industry in Malaysia can be broadly classified into
major market segments2: namely Pre-Press companies like Color Separation, DTP and
imagesetters, typesetters, gravure cylinders trade house; commercial printers such as
publication printers, label printers, security printers, newspaper printers, electronic non
impact imaging companies, computer form printers; packaging/converting companies
including flexible packaging or plastic bags, paper bags, corrugated manufacturing and
converting carton packaging: post press and binding/finishing companies which involve
folding and collating books, binding and finishing, UV coating, lamination, paper
converters and die cutters; screen printing; flexo printing and metal printing.
In this Pre-Press group, the number of employees usually ranges from 10 to 200
depending on the size of the company. Far East Offset (M) Sdn. Bhd & Engraving
employ about 300 employees, has 9 scanners, 6 high end electronic page making and
retouching systems as well as a comprehensive desktop publishing section. A high
percentage of work done is for export such as producing advertising, magazines, coffee
table books and general publication. The Pre-Press companies will always invest in the
latest high tech equipment to achieve the level desired of business. They are usually
dedicated and give a value added service. Today the graphic art and printing industry is at
an aspect of technical versatility never achieved before. Excellence means more than
having advanced technology. Regular training and retraining plus a dedicated work force
are a must to keep abreast and ahead of changes in the printing industry.
The commercial printers, apart from the newspaper printers are usually very aggressive
with advance state of the art. A majority of them have multi color offset printing
machines, and some of them even have multicolor web offset printing machines. They
employ from 20 to 50 workers. The technology is multi color, and their finishing service
is done by outside contractors. However, there are companies which own in house
binding equipment. Fewer than five companies use computer to plate printing in
Malaysia.
Newspaper printers employ web technology to print the daily newspaper. They employ
in
house DTP publishing systems and operate their own network of
distribution. Some of
them even have the latest ISDN transfer of files to off site locations. The work is carried
out in shifts and the workforce is huge.
The packaging/converting industry for flexible or plastic bags, paper bags, corrugated
manufacturing and converting carton packaging is very large and uses a few
multi color
machines to cater to the market. Investment is usually more than RM 2 million and
above. A majority of them install specialized die cut machines, folder gluer and
embossing machines to ease up the finishing work. In this category, many of them have
their own factories and are usually concentrated in urban areas. They employ about 150
workers depending on the size of the companies. Currently the packaging printers are
doing very well to support strong indirect export markets.
The post press companies usually have automatic binding machines, trimmers, stitches,
sewing machines, folding machines, hard cover case makers and casing in machines.
Employment ranges from 10 to 40 workers. Normal time for binding, depending on the
volume of work, will be 2 to 3 days. In finishing work using calendering, UV coating,
spot coating, pearl coating, water base varnish, lamination and pattern embossing, most
companies employ the latest technology to cope up with the high customer demand. They
employ between 15 to 40 workers, and delivery time is about 1 to 2 days.
Silk screen printing and flexography printing operate on a small scale and they cater for
the needs of locals only. Usually they employ 10 to 20 workers. (Malaysian Printers
Directory website)
The Malaysian printing industry affected by the economic slowdown since July 1997 is
now bouncing back quickly as evidenced by the recent international printing exhibition
held in August3, 2002, and backing by the supportive government to encourage
development.
Malaysia's GDP has been growing at an impressive rate of approximately 1 1.7%. The
economy of the country is gradually returning to a steady growth path. As with other
rapidly developing nations, Malaysia's demand for printing, packaging, and paperboard
products has grown in tandem with
its'
GDP growth. Along with Malaysia's growth in
GDP, demand for and consumption ofpaper & paperboard products has risen due to
these factors:
1 . Increased per capita income has created a push for consumer goods and the
packaging that goes with them.
2. Education and literacy rates have improved, creating and further need for
books and printing paper in schools and a demand for literacy material.
3. Growth of the manufacture and export of goods has required increased
packaging.
In America, printing is the third largest manufacturing industry, employing over
1 .2
million people in almost 46,000 establishments, and selling over $160
billion ofproducts
in 2001 (PIA). But that's just the beginning of the story. Print is the
original information
technology that has spanned a millennium. It represents and remains the most widely
adopted, portable, flexible, economical information technology ever invented. It literally
touches every human's life like no other information technology.
Familiarity with print as a medium has devalued its reputation, but not its impact or
significance. Without print, other revolutionary information technologies
such as the
telephone, the computer, television, and the internet could not have been invented. Print
is at the core of all human communication. Educational institutions rely on print to begin
the process ofbuilding literate, learned members of our society. Industries rely on print to
develop and market their products and services. Governments rely on print to
communicate with each and every citizen and to fuel the economy with a secure, reliable
currency. Our media use print to directly inform the public at large of news and
happenings. Religious institutions emphasize the printed word in their practices and
beliefs. The arts and sciences disseminate their great works and discoveries via this
medium with ease and acceptance. This is a good example how big the printing industry
is, and how very important it is to educate people to serve this industry.
Despite the common perception of an antiquated, dirty conventional process, print is a
technologically diverse industry where digital and analog worlds come together to
produce diverse products such as newspapers, magazines, packaging, marketing
collateral, financial documents, instrumentation for vehicles, catalogs, as well as fine art
lithographs.
Print workers are technology workers. The printing process demands workers who
operate sophisticated equipment from computer workstations to digital color proofing
devices and web presses that run thousands of feet per minute. The typical prepress
employee must be knowledgeable in at least 13 different kinds of software. A press
operator runs and maintains multi-million dollar piece equipment and is required to have
strong computer, math, and science skills in addition to mechanical and electrical
abilities.
Print is driven by skilled workers using sophisticated technology which are created these
scenarios:
Printers spend billions of dollars each year in new technologies such as
prepress equipment and processes, press technologies, business and process
controls and Internet technologies.
A modern, high performance printing company provides an average of around
$100,000 in technology and equipment per employee.
Payroll per employee in the printing industry averages around $50,000 per
year.
Print is a cornerstone of the US and world economies. Like many industries, printing has
undergone a technological revolution over the past decade. In transitioning from analog
technology to digital technology, printing firms have taken advantage
of new equipment
and processes to increase their productivity. Industry suppliers
- press manufacturers,
paper and film companies, computer manufacturers, and others
- are still investing in
sustainable technology that helps printers provide their customers with faster, cheaper
and higher quality products and services to compete with and compliment
other media.
Although print is now a mature media, there are still some print segments that are
projected to grow at rates exceeding GDP growth for the foreseeable future. With total
annual industry shipments of over $160 billion, growth is predicted at 3-4 percent per
year with yields of approximately $4 billion to $7 billion ofnew print sales each year for
printing firms.
In addition, printers are rapidly moving into ancillary services beyond traditional ink on
paper. These services include data asset management, fulfillment and inventory
management, design services, and new e-commerce services. This expansion has enabled
many printers to become full-service communications providers for their customers,
enhancing revenues and profits.
Print growth sectors include:
Direct marketing
Specialty magazines and periodicals
Shorter run and specialty catalogs
Collateral marketing materials.
Variables data printing
Ancillary services provided by many printers include:
Graphic design and publishing services
Fulfillment, inventory management and warehousing
Digital database management
Electronic file and photographic image storage.
CD ROM and web based services
The largest trade association dedicated to printing in the world, Printing Industries of
America (PIA), and its partner, the Graphic Arts Technical Foundation (GATF), launched
this campaign to unite an industry and champion value ofprint in our society. PIA/GATF
has called on 26 other printing-related industries and their associations to join forces in
this effort.
In realization of the importance of skilled personnel in ensuring continuous growth of
the
industry, the Malaysian government also has played its vital role in establishing various
educational centers to enhance the knowledge of printing in the
country. Courses from
certificates to degree levels are offered at vocational institutions and at institutions of
higher learning. For instance, diploma and degree courses are conducted by MARA
University of Technology. Certificate courses in printing are now available in Pusat Giat
Mara, Bangi, Selangor. Basic machine operation and maintenance courses are also
available at Industrial Training Institutes in Kuala Lumpur and other towns, and at
Monfort Boys School in Shah Alam, Selangor.
The private sector namely the EAC Graphics (now known as Heidelberg Sdn. Bhd) and
Intergrafica Print & Pact (M) Sdn. Bhd (formerly known as Votra (M) Sdn. Bhd) has also
played a role dynamic to further strengthen the development and growth of the industry.
The centers serve to provide training and education for its customers by upgrading their
skills, and by introducing total quality control systems for sensitometry, production plant
layout and systems design, and printing investment consultancy. With so much of
technological and training backed by the public and private sector, without doubt the
Malaysian printing industry will be technologically advanced and in the near future
should be one of the leaders in the Asia Pacific region.
1.2 Research Objective
It is very clear that students in printing school must prepare themselves with some
required knowledge and wide exposure to new technology in the market. An
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understanding of and skills in management will be an extra value to the student. These
are the most important elements required by the printing industry and should be mastered
by the students during their studies. This research, by investigating three main elements,
the industry, GA associations and the universities, is trying to identify what is being
taught in US that are not taught in Malaysia and what employer requirements are not
being met by any universities. This is a preliminary study which will be used as a
guideline for future research on the development of graphic arts programs. The results of
this study will be used to reformat the curriculum of the university in Malaysia (UiTM).
This research will study the development of graphic arts education by looking at how the
graphic arts environment in the US can be an example for the development of graphic
arts education in Malaysia. The Malaysian government for the past thirty years has sent
people to the UK and the US to gain knowledge in printing and to build a good graphic
arts education base that can serve the industry in terms of sharing knowledge and doing a
research and development. MARA University of Technology (UiTM) is the biggest
university in Malaysia that is trying to build an education center for graphic arts and
printing in Malaysia. UiTM is the only university that offers a higher degree in printing
technology and management. The School of Printing Technology or, as it's known the
Department of Printing Technology is under the faculty ofArt and Design. The Printing
department was established in January 1 993 after the government realized the printing
industry needed people with knowledge and skills to serve this industry. It was planned
and designed by the university itself in cooperation with the Education Minister of
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Malaysia, the National Vocational Training Council ofMalaysia, theMalaysian Printing
Association, Malaysian National Printers and the London College of Printing, UK.
After
almost ten years, this school has given a significant contribution to the printing industry
in Malaysia. What is being taught in Malaysia is basically the same in the US, but
we
need to identify field of concentration and how to design and develop new fields,
or
courses for graphic arts programs. This research will be a basic to the development of
graphic arts education inMalaysia and will demonstrate how graphic arts education in the
US can contribute to this development generally.
1.3 Problem Statement
The problems became apparent during the author is experience as an educator in graphic
arts technology in Malaysia for four years. Since becoming a student at the School of
Printing Management and Sciences at RIT, there was a problem of identifying course
requirements and which courses to choose. I am very clear about what kind of course was
suitable for me. For a student without experience in this industry, like most of the
graduate students in the masters program in this school, it is a very hard decision to make
because they have to identify their own needs, what they want to be in the industry and,
most important, what are the needs of the industry. In other words, what they will
specialize in.
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The trends in graphic arts technology or printing technology, the term that has been used
in Malaysia and the UK are different in certain ways, but the same in general needs of the
printing graphic arts industry. Since the School of Printing Technology at the London
College of Printing, have change their degree title from B.A (Hons) Printing Management
to B.A (Hons) PrintMedia Management, and also the School of Printing Management
and Sciences at RIT, has changed its name to the School of Printing Media; it seems
changes in the needs of the industry also will change the program that will supply the
graduates who will become the technocrats in this industry will create a new paradigm in
their current program. The rapid change of technology requires graduates with a
multi-
skill knowledge of the direction of the technology changes. A change in graphic arts
programs in term of concentration and analyzing the new technology in the industry is
also required.
In the U.K, most of the students enrolled in graphic arts programs are mature
students. The numbers of institutions that offer programs in graphic arts
technology or printing technology are also very limited compared to the United
States. In Malaysia, most students that enroll for a diploma or undergraduate
program are recent high school graduates. This is similar to the trend in the
United States, where most of the undergraduate students that enroll for freshman
year are directly from high school. The similarity between Malaysia and the
United Kingdom is the way that we design our program and the limited number of
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higher institutions involved in this field. My experience with U.K and U.S trends
of graphic arts education will be the basis for this research. It perhaps, can be a
guideline for creating a higher degree program in graphic arts technology that
can
be used inMalaysia. The United State will be a primary research reference,
and
The United Kingdom will be a secondary research reference and Malaysia,
represented by the
university4
that sent me here to get my masters.
There are plenty of training options to help combat a skills shortage in the industry
created by technological change and global competition. Printing education and training
have changed considerably in recent years. The entry profile of students indicates that the
average age of a new entrant is 18+ with 25 year-olds not being uncommon5. At the same
time, rapid technological changes have led colleges to undertake curriculum reviews,
almost on an annual basis, to ensure that students are aware of and receive appropriate
information on the technology that they will need to maintain their employment in the
industry.
New entrants and older employees are aware that if they wish to maintain their place in
the job market they must continually update their skills. Employers unable to attract new
skilled personnel are looking to colleges and other training providers to offer up-skilling
for their present employees.
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Most of these courses will be linked to a qualification structure. For those employed in a
company the main choice is the certificate from the Malaysian National Vocational
Training Council. Printing colleges and some private training providers in Malaysia are
now equipped to deliver the courses that the student and employer want. These include
pre-press, web page design, CD-ROM production, printing, finishing and mailroom
distribution.
The industry is facing a skills crisis. Companies now must recruit and support a training
and education structure that will carry us forward for the next twenty years. That's why it
is important to identify the basic needs of the industry before designing the program. If
we do not work together, the skill base will continue to decline with the inevitable loss of
work to foreign sources.
1.4 The Definition of the Title
Terminology is an important factor when discussing the meaning of certain words or
phrases. This sub-chapter will address the definition of the title of this thesis, how it is
applied, and why this particular word has been chosen. The meaning of this and a general
overview of the research follows.
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The title of this thesis is A Study of the Development ofHigher Education Programs
in Graphic Arts Technology according to the Needs of the Printing Industry. This is
a basic study of the higher degree in graphic arts, which will involve other terminology
such as printing technology, graphic arts technology, graphic communications and
publishing technology.
Graphic communications is a term that represents the many different industries involved
in the reproduction of an image. The image, a word, photograph, or illustration can be
transferred to paper, cloth, metal, glass, plastic or a variety of other materials so that the
message can be widely seen. This reproduction of messages is most often accomplished
with a printing press, but graphic communications involves many other aspects of
printing. This industry is made up of not only printers, but also publishers, packagers,
papermakers, ink makers, equipment manufacturers, and in-house design and printing
departments within corporations, banks, and even department stores. The highly technical
yet craft-related graphics industry employs men and women working as chemists,
engineers, computer programmers, writers, editors, artists, designers, desktop publishers,
marketing specialists, researchers, press operators, technicians, educators, salespeople,
managers, photographers, bindery workers, and administrators; as well as a variety of
other positions. The educational requirements for these careers vary according to the type
ofwork, company size, and amount of responsibility.
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GraphicArts Technology is the field in which text and image are put together, multiplied
and distributed. In addition to verbal communication, printed media have been dominant
over the last five centuries. With the evolution of electronics new media have been
created and established which has meant new conditions for the printing industry.
Graphic Arts Technology is today a fast evolving field. Technology and production have
changed from being mechanical and manual to computer intense and more demanding to
administrate. Much is happening in prepress, or prepublishing, where more computers
and modern information technology are being used to produce originals ready to print
and where customers of the printing industry participate in a larger part of the production
themselves. The more traditional printing and post press technologies are also being
improved with computerized facilities, new materials and new methods.
Printing means the art and methods by which an original is reproduced in quantity6. In
the photomechanical process this is generally accomplished by applying an inked image
carrier to the substrate as it travels through a high-speed press6. (Glossary of graphic
communication, GATF). That mean it is a process ofmanufacturing a printed matter in
high volume, in a certain form and in an appropriate method and process of production. It
is clear that printing is one of the associate fields, as well as graphic arts which are
recovered more widely definition of this industry. The graphic communications industry
is bigger than we might imagine. In fact, printing and publishing companies alone are
second only to restaurants in total establishments in the United States. In addition, the
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industry had revenues of $228 billion in 1998(PIA Source). The industry includes small,
medium, and large establishments in both small towns and large metropolitan cities.
Graphic communications is as much a part of our lives as written and spoken language.
When choosing their careers students cannot afford to overlook an industry that employs
approximately 1,600,000 people in over 60,000 establishments. Since 2000, total
employment in printing and graphic communications has increased by 16% to 1,740,000.
The ongoing rapid technological advancements made in this industry are another reason
for the existence of so many opportunities for college and vocational graduates.
1.5 Overview of the Goals of the Thesis Project
A study of the development of graphic arts understandably represents the study of the
graphic arts industry. This research focused on the needs of the printing industry, because
the printing industry is the main manufacturing industry that supports the graphic arts
industry and graphic communication as a whole. Without printing, all forms of graphic
media would not be published or delivered to customers. This research is designed to
investigate how the needs of the printing industry can be met by graphic arts higher
degree programs offered by universities and colleges.
The purposes of this research study are, first, to determine the needs of the
industry and its expectation from every graduate (master's degree) graphic arts
education programs; second, to identify areas of concentration which can be use
to design and create a base model of a higher degree program (master's degree) of
graphic arts education that perhaps can be implemented in the MARA University
ofTechnology inMalaysia. This research will be used as a general outline for a
development of graphic arts education in the future; and third, to correlate
between what is found in terms of industry needs and what is currently being
taught in universities. In other words, to find if the current course work offered at
all universities fits the needs of the industry.
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Chapter 2
Theoretical Basis of the Study
2.1 The Philosophy
The needs for updating education program in the graphic arts are increasing with the
growth of the industry. The development of new technology and the scientific approach
in business and management of the industry require suitable personnel with extra
knowledge and skills to cope with the fast and dynamic changes in the printing industry.
Production and application of the printing process is no longer a matter of craftsmanship.
The printing process now are relies on technology. Technology helps transform the
printed matter from a piece of art to a tool of advertising, ofpublication and more often
of commercials in the business and communication era. The printing industry needs
personnel that can adapt to the development of technology in printing and graphic arts,
who know the basic criteria of the original theory ofprinting reproduction, who
understands the technology from the very basic conventional printing methods to the
scientific theory behind current printing technology.
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Graphic arts education began when people involved in the industry realized that they
should know the theory behind printing. It was begun with a training approach,
which is
still being applied in the industry nowadays. The development of training in the printing
industry is parallel with the development of technology. When the printing industry
became a competitive business, educational efforts concentrated more on business,
management, marketing and financial aspects. Without ignoring technical knowledge,
graphic arts need personnel with more balance and more knowledge to compete in the
business. Training needs to become more organized, and the industry must start looking
for and recognize personnel with certain qualifications from the development of a
certification program to a higher degree. These sorts of qualification levels were created
because of the development of the printing industry itself, which is becoming more
complex. Students not only must prepare themselves for the printing or graphic arts
industry, but also for graphic communications and new media applications.
Graphic arts education now can be divided into three main areas: technology, business
and management, and scientific research. This is the main philosophy of graphic arts
education in general which comes from the development of the industry and the business.
An important aspect of graphic arts education to industry is to find suitable personnel to
fulfill the needs of the industry and to face its technological changes.
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2.2 Education and Qualifications
In the modern world of the printing industry, qualifications have become very important.
In every industry or business, qualified students must have knowledge and an
understanding of a particular field. Since the printing business is a large business that
produces profit in a very competitive market place, qualifications are needed to ensure
properly filling the various ranks in the organization. According to Steve Hayden1,
managing partner of Print Selection, after fifteen years the graphic arts industry found
there is always a great demand for good candidates, particularly in sales, technology and
management. Recruitment specialists from a variety of industries grossly under-estimate
the importance of the printing and graphic arts sector. It is important to go round the table
at a typical industry forum and discuss the matter from a typical industry perspective. The
graphic arts industry as well as the other industries needs capable candidates who can
give extra value and extra benefit to the organization.
The following example taken from Harrison Scott Associates UK2, will illustrate this
idea. "John specializes in IT - everyone at the table knows at least twenty software houses
and solutions providers. James runs a headhunting organization specializing in financial
services - we all think of ScottishWidows, Friends Provident, Clerical Medical and many
others"
George Thompson, Harrison Scott Associates
- specialist area, print. "A puzzled
look comes over the faces of this educated, successful group of business people. To break
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the silence, my standard response is to tell them that you cannot move five feet in any
direction without coming into contact with some of the items produced by the industry
I
serve. The group is still confused, but at least I have their attention'. This is what I say:
"When you open your eyes in the morning and get out ofbed, the first thing you might
see is wallpaper - it's printed. You go into the bathroom; look around you - your
toothpaste, your trendy metallic shampoo bottle, the flora and fauna on your Kleenex
Ultra - are all printed. Let's head off downstairs for some breakfast - the bacon, eggs,
cornflakes and the orange juice - these all come in printed packaging of various materials
and design. You might read your newspaper - it's printed. You go to your car and look at
your speedometer - a type ofprint. You arrive at the office - the company brochure you
send to the client, letters you send daily, business cards you give out and the stamps on
the mail are all
printed3
At this point someone in the group will say: "I've never thought about it like that
- 1 had
no idea the industry was so
big."
From this example, it is clear that this industry is really
big. So, it is important to find a good person that understands the industry well. That is
why in the printing industry, experienced personnel are valuable and why knowledge
must be the main requirement for every graphic arts graduate. It is also clear that a good
and balanced graphic arts program is essential to prepare the students for the industry and
to help them survive in the industry.
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2.2.1 Printing as a career
From the example, if a group ofmature and successful business people shows a lack of
appreciation for the sheer size and scale of the printing industry, it begs the question
what does the average school graduate, student or young person embarking on a career
think of the printing industry?
For someone starting a new career and considering which industry they'd like to work in,
normal considerations are:
Is it a stimulating industry in which to work?
Is there a reasonable chance of securing alternative employment should I lose
my job?
Will I be paid well?
Does the industry have a future?
Will I have employment in later years or be considered employable after age
45?





2.2.2 Weakness or Opportunity
Under closer examination, it appears that what may be the printing
industry's greatest
weakness, the fact that it is very fragmented, actually presents a great opportunity. For
example, in pharmaceuticals the market is made up of a small number of large players. A
small company in the pharmaceutical business might have an annual profit of $40m,
whereas a small company in print would make $1.5m. In the pharmaceutical industry the
staff generally receives a higher level of training. In fact, initial research has shown that
the 30-year-old sales executive, who has spent ten years working in the pharmaceutical
industry, will have received seven times more training than a sales executive of the same
age and length of service in the printing industry .
Ironically when comparing the same two 30-year-old examples, the print executive will
achieve earnings of anywhere from 20% to 70% more than the executive in the
pharmaceutical industry. (Harrison Scott Associates: http://www.harrisonscott.net/). It
almost defies belief that someone who is trained to a higher standard receives less money
than his/her print counterpart. The main reason for this is that if a print sales executive
leaves company A in any city in the US to join company B, he/she has a likelihood of
generating business from past contacts. However, if a pharmaceutical representative
leaves Glaxo and joins Unichem there is no possibility ofbringing clients, who are loyal
to a particular product and brand.
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By understanding the characteristics of the industry and analyzing one's personality type
and skills base, one can determine if executives are more suited to the printing industry
than to a more structured market such as pharmaceuticals. The fragmentation of the
printing industry allows opportunities for self-motivated, more entrepreneurial
individuals who can take it upon themselves to widen their range of skills through their
own efforts.
One factor a number of young people do not often consider when choosing a career is
what is the general opinion of that industry towards age. It might be the last thing a young
person thinks about.
2.2.3 One ofthe most tolerant industry
In a survey organized by the research department ofHarrison Scott Associates with a
number ofmajor recruitment companies in the UK and the US found the following,
"Printing was found to be the third most tolerant industry, with packaging first and
financial services second. At the bottom of the list were IT and telecommunications.
Many recruitment companies recognize this fact
"
One of the advantages of the printing industry is the fact that most printers are decent,
down-to-earth, hard-working people. The industry is highly technical in fact, one of the
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most technologically advanced in Europe and United States, two examples markets
- and
gives its employees the opportunity to be at the forefront of the
communications
revolution. Above all, it is friendly and convivial. People who join the print sector
become hooked and seldom leave it.
An analysis of the printing industry's education and training system requires that one
examine the characteristics of the industry ofwhich the most notable are:
High labor and capital intensity
Small to medium-sized business structure.
Printing could certainly be classed as manufacturing, although as an operation that takes
on orders it could be classed as a borderline service sector industry. Furthermore, the
great and fast change in production technologies, systems, and markets for
communication products should be highlighted as a special characteristic of this industry.
The printing industry is very diverse, and the printing industry is labor-intensive, which
consequently reflects the high contribution of labor costs to the overall total compared to
the average for industry as a whole.
The main reason for this high level of employment is the still relatively low degree of
automation at a large number of small businesses. Areas that are still particularly labor-
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intensive are prepress and finishing. The relatively high wages paid in the printing
industry, attributable to the traditionally high wage level and the large proportion of
employees with specialized vocational qualifications, notably printers and prepress
employees, add further to the level ofpersonnel costs.
According to PIA, printing industry is not only labor-intensive, but also capital-intensive.
The six or seven percent, investment (share of investment to turnover) within the printing
industry is clearly higher than the average for industry overall. This primarily involves
investment in modernization aimed at achieving a competitive edge over direct rivals,
investment to exploit new production methods that as adapt to the growing number of
suppliers providing alternative products, such as electronic
media5
Survey by PIA shows businesses in the printing industry is characteristically small to
medium-sized company. In other words, around 85% of companies have fewer than 20
employees and 26% of all employees work in companies with a workforce of less than
twenty6.
2.3 Educational Requirements and Options
When looking at training requirements one must remember that work structures,
particularly (although not exclusively) in the graphics industry, are undergoing
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fundamental changes as a result of the consolidation ofmedia production
technologies.
Traditional, single-function production is ostensibly breaking down. Text, images,
graphics, and most recently sound, video, and animation are brought together by
multi-




who are skilled in all aspects ofmedia production, starting with
writing the storyboard, via CD-ROM and video production, through to gravure cylinder
production. Thus, as before, production requires specialists who act as information
processors but are also geared towards teamwork and cooperation. Therefore, what is
needed is a mixture ofbroad-based and specialized training. In addition to specialist
expertise, broader based qualifications such as creative problem solving, flexibility,
teamwork, to mention just a few, are concepts that can aid receptiveness to technical
developments and complex organizational structures.
2.3.1 Vocational Training andEducation System
In England and Wales the NVQ (National Vocational Qualification) system was
introduced in the 1980s and has been widely acclaimed on an international level. In 1997,
3% of the employed population qualified via this system. The NVQ and SVQ (Scottish
Vocational Qualification) systems define requirements at five levels in approximately
eight hundred occupations spanning eleven industries7. The idea is for the candidate to be
able to offer proof of a certain level of qualification. In principle it does not matter where,
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how or in what order the required modules have been attained. However, in most cases,
training is preceded by one-to-one consultation. The candidate is free to choose the place
of study, which can be in or near his or her workplace, at a college, a public or private
training center, or a similar institution. Trainees may be grouped in courses of instruction;
however, this is not a necessity and in this sense they are dissimilar to school or college
students. The sequence of flexible modules is geared in essence to current training offers
or to individual needs. Training can be suspended and resumed at will. Critics of the
system find fault with the amount of time spent on exams, especially for small and
medium scale companies, and the lack of transparency.
Universities in Great Britain and Northern Ireland are independent, self-governing
institutions. Accordingly they are entitled to make their own decisions regarding not only
the admission of applicants and the appointment of teaching staff, but also the
development and introduction of new courses and the awarding of their own degrees.
Courses at British higher education establishments are divided into yearly levels8, at the
end ofwhich the student is awarded a professional qualification. One year's study leads
to the Certificate ofHigher Education and two
years'
study to the Diploma ofHigher
Education. On completion of a full three
years'
study the Bachelor's degree is awarded,
for instance, Bachelor ofEngineering (B.Eng) orBachelor ofScience (B.Sc). This first
degree can be awarded either as an ordinary degree or as anHonors degree (Hons);
nowadays most courses of study are aimed at an honors degree. After obtaining a first
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degree (Honors degree) there is the option to take a "postgraduate
course"
of varying
length. This can take the form of a vocational course ofbetween nine and twelve months,
at the end ofwhich either a Postgraduate Certificate, a PostgraduateDiploma, or a
Master's degree is awarded. With aMaster's degree the choice is between a taught
Master's degree and a researchMaster's degree. The research master's degree includes
the preparation of a thesis in addition to the taught course element. This is
correspondingly longer, lasting around two years, at the end ofwhich anM.Phil (Master
ofPhilosophy) is awarded. More recently a number ofuniversities have also started
providing science-based and technical four-year courses leading directly to a master's
degree.
Some universities provide the opportunity to graduate one year earlier with a bachelor's
degree, and others offer a separate program from the third year, which leads to a master's
degree. The final level of academic study is the doctorate, which leads to theDoctor of
Philosophy (PhD or DPhil). The entry requirement is usually a very good master's
degree. The academic year in Great Britain is traditionally broken up into three terms of
ten to twelve weeks. However, an increasing number ofuniversities are turning to
semesters with lecture-free periods around Christmas and Easter. The academic year
begins in September/ October, and admission to the spring, or summer terms is only
permissible in exceptional cases and for part-time study applicants.
Among institutions for printing technology and related disciplines in Great Britain a key
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position is held by the London College ofPrinting (LCP). The LCP is the largest of five
Colleges (faculties) that were merged in 1986 under the umbrella of "The London
Institute". The London Institute itself is internationally one of the largest training
institutions for Business Studies, Graphic Design, Media (Film, Video, and Journalism),
Distributive Trades, and Professional Studies (Tourism, Marketing, and Advertising).
The required level ofEnglish depends on the purpose of the study period. On an
exchange scheme under the Socrates/Erasmus European University Co-operation
Program, this is less than for a full study-period. Students admitted can improve their
language skills by taking free language classes in the Language Center both before and
during their studies. The IELTS (International English Language Testing System) test
may be used to assess general language skills as well as those required for study
purposes. These tests can be taken at varying times and locations in the student's country
of residence.
Institutions in Great Britain are funded partly through tuition fees totaling a maximum of




In the case ofBritish native students it actually depends on
the
parents'
income. The increased level of fees for international students reflects the
actual cost of study, set at between 5000 and 10000 per annum for courses with
intensive tuition in workshops and laboratory work.
Structure of the Education System in the American education system is characterized by
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its broad base and variety of study requirements in the state accredited institutions of
higher education9.
At the end ofhigh school the High School Graduation Diploma is awarded. A
prerequisite for this is the election of at least sixteen units of study, as well as passing a
final written exam. A unit lasts an hour each day, five days a week, for thirty-six weeks






Grade C is the minimum requirement for admission to study at an institution of higher
education. On graduating from high school at seventeen to eighteen years, the options are
either
Two years of further education, possibly leading to a changeover to an institution of
higher education, or to a professional qualification (two year colleges or vocational and
occupational institutions) or
A four-year undergraduate course leading to a Bachelor's degree. This takes two
forms:
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- Four-year liberal arts colleges or
- Universities.
While colleges only cover undergraduate courses, universities also offerpost-Bachelor
degree education, in other words postgraduate courses, leading to aMaster 's degree or
PhD (Doctor ofPhilosophy).
Awards. There are two awards:
Bachelor's degree. A Bachelor's degree requires four
study elements:
- A major or concentrated area of study,
- General education, generally encompassing mathematics, physics, English and perhaps
a modem language, and a social science and humanities subject,
- A compulsory subject as part of the major,
- An elective.
The student chooses the subjects, which must then be approved by the institution.
Master's degree. Admission to a Master's degree program requires a relevant
Bachelor's degree. In many cases the candidate must also take a standardized test,
perhaps produce evidence of relevant work experience, and submit an academic
testimonial. The study period is usually one year which often extending to two, and
occasionally more.
35
The Master's degree usually involves deeper exploration, through a combination of
seminars and independent work, of a subject already covered by a Bachelor's degree.
The
study period concludes with a final exam to demonstrate a comprehensive grasp of the
subject matter. In exceptional cases, such as at the Rochester Institute ofTechnology
(RIT), the presentation of aMaster's thesis forms an integral component. Assessment of
individual student performance at American institutions ofhigher education occurs
through a creditpoint system, from which the grade point average (GPA) is calculated.
The GPA is a weighted mark average, the weighting factor consisting of the number of
courses taken. These are assigned grades, ranging from 4.0 for grade A to 0 for grade F.
Dividing the sum of the score by the sum of the credits gives the GPA.
2.4 Changing Production Technologies and Markets
There is hardly any other industry where production technologies have been subject to
such a fast process of change, particularly since 1985. This is unprecedented in the
five-
hundred-year history ofprinting. Digitization of equipment and workflow has brought
new options for producing print products, the core business of the printing industry. For
managers running printing companies this means, in many cases,
a complete overhaul of
equipment and a considerable challenge to employees mastering new techniques.
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New production and communication technologies entail not only new print media
manufacturing processes, but also new communication media (electronic media), some of
which are in direct competition with print media. This leads to the conclusion that
training and further education has an essential role to play in this industry. The small to
medium-scale structure of the printing industry demands, above all, that middle and
particularly higher management levels possess relatively broad know-how, since the
widespread use of specialists is considerably limited for financial reasons.
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The industry realizes how important education is to the future of the industry. The
problem is what programs and what kind of students will the industry get from the
educational curriculum that exists nowadays. Industry and educational institutions have
to work together in order to create a good environment in graphic arts education. Far-
sighted leaders throughout our industry have long recognized that the most pressing need
today and the biggest challenge for tomorrow is recruiting, training, and retaining a
qualified workforce. Although it sometimes seems that we've been talking about this
challenge for years, we are in fact more actively and effectively at work on meeting it
today than ever before. Several recent events and trends bear out this fact. We're
mobilizing more industry resources and talent all the time to try to meet our future
staffing needs and help assure our industry can stay competitive and successful.
Bernhard Schreier, chairman ofHeidelberger Druckmaschinen AG, was the keynote
speaker at PRINT 01. According to him, the market is not made up of just printers or
^9
print buyers, but of students and potential students who will be the print buyers and
industry leaders of tomorrow. It is important to reach these students and educate them
about the graphic communications industry because they are the future. People in the
industry are the players and innovators in digital imaging, computer technology, data
management, and the
'brainware'
behind cutting-edge solutions. We need to change
minds about what the print industry is all about and to promote a positive, forward-
looking image. That will, in turn, help with recruiting the skilled workers we need.
Gerald A. Nathe, chairman and CEO of Baldwin Technology Corporation and chairman
of GAERF, reported the Foundation's activities in 2001 and beyond. GAERF has made
significant grants totaling about $4 million to support both research and educational
efforts. Educational institutions use GAERF funding to expand and improve their own
course offerings or facilities and often to offer specialized basic and advanced training
programs for graphic arts teachers. Industry needs skilled and motivated workers more
than it did the year before. High schools, community colleges, and other institutions are
graduating smart, energetic, and creative young people, but in their eyes printing and
publishing is just one career choice among many. We need to persuade them. We need to
win them over. We need to impart to them not only the technical knowledge and skills
the industry needs, but a sense of the great excitement of print. Those of us who love this
business must communicate that love to the generation to come.
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The health of education in the graphic arts industry today can be compared to a middle-
aged man (the printing instructor) being placed in a poorly run nursing home1. Our
patient is not dead or dying, but his blood is not circulating properly. For our comparison,
the blood represents money, and most printing programs operate with a supply budget of
$2000-$4000 per year. Our friend is afraid of the future. Will he live to see another day?
Or will his program be cancelled due to lack of funds? The administration at the home is
so busy putting out fires that they do not have the time or the money to support his health
care or his program. His program is very expensive to keep alive. His roommate, the
accounting instructor, teaches twice the number of students for half the operating costs.
This metaphor reflects on the real world in that a typical high school student today is
totally unaware that there are career opportunities in the graphic arts field. Printing is not
a career path often chosen by young people today. High school counselors also are
ignorant of the career opportunities in the graphic arts industry. The good news is there
are printing programs, both on the college and high school levels that are doing very well.
They have money in their budgets, good equipment in their labs, administrators who talk
their programs up to the community and the faculty, and a healthy number of qualified
students in their programs. The problem is that there are only a few programs that are
doing well. Experts in the field say that we need between 20,000 and 35,000 new
employees each year for the next five years to meet a market growth of 2% each year for
the next five years. If you take all of the graduates from all of the printing schools
throughout the United States, you will be lucky to have 9,000 graduates entering the
printing field per year.
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A wise man once said, "Give aman a fish and he'll eat dinner tonight. Teach him how to
fish and he'll eat for a
lifetime."
A famous quote by Bill Beattie, an author ofvarious
education books said "The aim of education should be to teach us rather how to think,
than what to think, rather to improve our minds, so as to enable us to think for ourselves,
than to load the memory with thoughts of other
men2."
And another famous quote by an American journalist Sydney J. Harris once stated, "The
whole purpose of education is to turn mirrors into
windows3"
All of these thoughts are true and we've all heard them all before. Today the messages
ring even truer but with a twist, especially in the print media industry. As we work to
attract and bring new people into the business, we must think differently about the kind of
work we do, how we present it to potential workers, and, most importantly, how we
educate our market4. We must help the young people of this country and people looking
for new opportunities to recognize that printing is a "window through which they can see
and
succeed."
The message the graphic communications industry must deliver is simple:
Teach a printer to print, and he'll be in business. Teach a printer to print with today's
technology and a customer focus, and he'll be successful.
Three themes surround the issue of educating the market:
the current state of the market,
industry education initiatives, and the rapid changes of technology simply stated the
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graphic arts industry is in a state of transition, from offset printing to digital, from
generalists to a very specialized workforce, from the printed word to electronic
distribution from manufacturing to workflow. The need is for new technology, new
methods ofproduction, and a new skill set for the workforce. Printing is no longer the
dirty-nail, ink-smearing industry it once was, but as technology continues to enhance the
print media industry, the more automated and productive it becomes.
Everyone knows running a business isn't easy. It's even less so if you don't have the
tools you need to succeed. More companies and associations are offering educational
opportunities for emerging leaders. If you're on track to someday run a printing
company, learning about the industry and focusing on education should be your first steps
to begin understanding how the industry works.
Industry education initiatives are among the most important opportunities presented to
the industry. Many programs are already underway here in North America to project a
positive image of the print media industry and to attract the best and brightest talent.
These campaigns are making strong strides toward helping us accomplish our goals and
shape the future of the print media industry.
Education has been a topic ofmuch discussion recently in print industry publications and
among professional organizations.
A case in point about the focus on printing education
is that a recent search of the Internet found 1,790,000 matches for "Printing
Education."
That's a lot ofhits! The influx of the use of education and training programs into
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companies'
promotional material indicates they are listening to their target audience's
needs, and responding with tools that can help printers keep up with technology
and
attract qualified workers.
Everybody recognizes that education is a key to securing a prosperous future for our
industry. It will play a vital role helping to recruit and retain a highly skilled workforce in
the print industry, as well as helping to provide the training and tools that will enable our
customers to thrive and grow with us. During difficult times, managers tend to focus on
increasing sales and reducing expenses and they put training aside. The opposite
approach should be taken. Now is the time to look at the quality of graphic arts programs
throughout the industry and how to upgrade training within the education programs and
between the universities and the industry.
There have been a number of surveys conducted in recent months by print industry
organizations that emphasize the importance of education. The 2001 GATF Technology
Forecast states that "Labor markets will remain tight, and printers can expect to face
continued demand for higher wages and salaries and increased
benefits."
According to NAPL in a recent article in Graphic Arts Monthly, "The cost of staying
technologically current doesn't involve just the cost of the hardware and the software but




Additional surveys speak volumes about the print industry's need to attract and retain
skilled workers. The industry, one of the largest in the United States with more than one
million workers, requires thousands of new workers every year. Yet according to a recent
survey conducted by the Graphic Arts Information Network (GAIN), printing companies
say that finding experienced people to fill jobs is always difficult. In fact, 40% of those
surveyed said finding experienced sales people are always a problem. Another 10% say
they always have difficulty retaining experienced sales representatives. What are the
dynamics in attracting young people to a career in print media?
Young people want career information to be visually attractive and to speak to
them in their own language, showing people working together in multicultural
groups.
For information about possible careers, students want to rely on hands-on
opportunities like job shadowing, internships, plant visits, and apprenticeships. In-
school information programs are also valuable.
Parents, teachers and counselors, and friends influence young people's career
decisions most strongly.
And finally, young people are unfamiliar with the printing and graphic
communications field and largely unaware of the career opportunities our industry
offers.
The survey by GAIN goes on to show that nearly halfofprinters surveyed, 47%, have
difficulty recruiting and retaining qualified technical workers. Another GAIN survey
shows that printers see huge labor shortfalls in the next decade if the industry does not
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undertake initiatives to improve recruiting efforts. In fact, shortfalls are predicted in
all
areas ofprint media, from prepress to production to bindery to customer service. If these
figures and opinions are representative of our industry, and I believe they are, it is
apparent that we have an overwhelming challenge ahead ofus.
In Heidelberg they provide the programs and information that meet
students'
needs,
educate them about the print media industry, and convince them of the many
opportunities it offers. The PrintMedia Academy (PMA) and other industry initiatives
educate operators and owners on the benefits of training. They focus on the needs of the
market now and in the future. Heidelberg's PMA is an example of the industry at work to
provide ongoing education and training. It is Heidelberg's "big
picture"
concept in
education. It serves as the umbrella organization for all of the training and educational
efforts. The PMA provides real instructors in real classrooms with real materials in
hands-on situations. The initiative is global in scope with global headquarters opened in
the spring of 2000 in Heidelberg, Germany, just before Drupa. The glass structure is a
symbolic yet tangible point of contact that graphic arts students and professionals can
relate to. Inside, course offerings range from product-specific courses for prepress, press,
and postpress to management curricula to training for Heidelberg employees. There is
even an agenda for print buyers. Of course, they don't expect all of the trainees to travel
to Germany to take advantage ofwhat the PMA has to offer. They have academy
channels throughout the Americas as well as worldwide, with a North American hub in
Atlanta.
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As Heidelberg implements exciting new programs all over the world to educate students
and print industry customers, the image of the print industry is being enhanced by,
increased the visibility and an appeal to a new generation of skilled workers. They all
realize that general awareness of the print media industry is not as high as it should be.
An example of that is a recent article published in the Atlanta Journal Constitution on the
tight labor market and scarcity of skilled workers.
When U.S. Secretary ofLabor Elaine L. Chao delivered her first annual "State of the
Workforce"
address in August, 2002 reiterated the need for changes in education and
training. "My goal is to ensure that the policies, programs, and regulations we create
support the American
workforce,"
said Chao. "The Department of Labor must reflect the
realities that American workers confront everyday when they walk into their stores,
offices, and factories5.
"Yesterday's skills will not fuel tomorrow's
economy."
In her speech, Chao focused on
the need for workers to develop new and in-demand skills and the importance ofutilizing
resources to ensure America's workforce remains competitive in the changing global
economy. Such is the need in the graphic communications industry. As a GAERF survey
points out, young people want to work in industries that are technologically advanced,
forward thinking, and
"cool."
It is clear that today's print industry fits that description,
but unfortunately many people still think ofprint as being a low-tech, labor-intensive
industry. Education at multiple levels will enable us to tell the story of the print industry's
evolution into a high-tech, cutting-edge industry that offers a wealth of opportunities.
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Hands-on practical education and training is one of the methods to make graphic arts
more interesting. Cal Poly has deployed a methodology that has received praise from
the
graphic arts industry and has resulted in a substantially industry funded institute for the
purpose of developing and delivering education and training services to the profession.
Contributions in the form of funding, equipment, and named labs continue.
In operation for more than fifty-five years, this department has more than three thousand
alumni and has one of the largest and best-known programs of its kind in the nation. The
department boasts 100% placement for students wanting to enter the industry upon
graduation. Part of this success comes from an internationally known faculty and Cal
Poly's long-standing philosophy of
"learn-by-doing."
At Cal Poly, classroom lectures
represent the undergirding of the
students'
education. However, it is the laboratory that is
their home and where the real learning takes place. What is unique about these
laboratories is that they resemble industry departments equipped with some of the most
modern and sophisticated equipment available. Philosophical premises underlying the
successful education and training in the Graphic Arts Centre at Cal Poly's Graphic
Communication Department apply equally to education and training in the graphic arts
industry of the twenty-first century6.
They are:
Education does not take place in a block of time. The time involved depends
heavily on the individual being educated, the education or skills being developed,
and the complexity of this subject matter to be learned. If a career is to remain
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viable, vital, and productive, ongoing training and retraining is expected for
nearly every position on the management and production levels.
The university is the last bastion of idealism. It is the laboratory, and its ability to
create situations simulating the industry provides students with a window on their
professional future.
Students develop a practical understanding of what works and what does not
work.
Education is more than a bachelor's degree that prepares one for an occupation.
Reading, writing, speaking, and overall communication skills are as important as
technical skills.
"Human"
skills are increasingly what drive companies to success.
Education is a service that must address the needs of undergraduates and industry
professionals. Our program addresses the needs of our regular students and
industry professionals who rely on us for continuing education and training.
A viable educational program, as a successful business, must have a well thought-
out and flexible strategic plan. We have a strategic plan addressing forecasts for
curriculum reform, laboratory development, faculty and staff development, and
related topics, and we reform curriculum every two years as required.
It is become a challenge to identify the needs of the printing industry because this
industry is moving and changing so rapidly. It is very important to the program study
from very beginning and what a feed back from the industry.
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The survey tries to identify the needs of the printing industry. Association surveys
on try to identify the environment of the industry generally towards the changes in
technology and the market. Surveys from colleges and universities try to identify
the trend of graphic arts education.
In this research one Null hypothesis and three hypotheses are stated:
HO: There is no significant difference in the results among all categories of
respondents.
HI: There is a significant difference in the results among all categories of
respondents.
H2: The development of a graphic arts program is based on two main areas,
management and technology.
H3: The printing industry requires graduate students with a balance of knowledge
in both technology and management.





The objective of this thesis is to study the development of graphic arts education by
looking at how the graphic arts environment in the US can be an example for the
development of graphic arts education in Malaysia. What is being taught in Malaysia is
basically the same as what in the US, but we need to identify fields of concentration and
how to design and develop new courses for a graphic arts program. This research will be
basic to the development of graphic arts education in Malaysia and how graphic arts
education in the US can contribute to this development generally.
This research by investigating three main elements, the industry (printing company),
graphic arts association and the universities, is trying to identify what is being taught in
the US and is not being taught in Malaysia. It will identify what employer requirements
are not being met by any university. The end use the study is to reformat the curriculum
of the university in Malaysia (UiTM). Three sets of questionnaires were designed to
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survey the three major elements that contribute and influence graphic arts education
development.
5.1 Experiment Procedure and Data Collection
The methodology of this research was to design three sets of questionnaires. These
questionnaires were used to get data for the research. These questionnaires create a
survey of the three main areas mentioned above. These questionnaires surveyed the
general environment in the graphic arts industry and in graphic arts education. The results
will be a sample of data that will be used and to analyze this research.
5.1.1 QuestionnaireforPrinting Company
This questionnaire is divided into two sections: 1. The organization, 2. The education.
The organization section provides information about each company that responded. The
education section identifies what that particular organization expects of graphic arts
education in general. In other words, the information will give a general view of that
particular company or organization about what kind of graphic arts student is required for
the industry.
The information is treated in the strictest confidence and the eventual research report will
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only include data and findings in aggregate form. No organization will be identifiable
from the information published.
Section 1: The Organization
The first four questions (Questions 1-4) are included in case there is a need to check
some of the information provided. These questions are only for information about the
company and become a reference to the survey. The questions are:
1 . Name of your organization
2. Your name (the person that filled the questionnaire)
3. Job Title (the person that filled the questionnaire)
4. Address of your organization
Questions 5-9 also will provide information about each company. These questions ask
more about what kind of services and production activities are provided in each
organization. This information explains what kind of company it is and what processes
are used for production. Respondents could choose either one or more answers depending
on their activities and position in the company. The questions are:
5. How many employees are there in your organization, and do you consider
your organization as?
/ (Large/Medium/Small) company
6. What are your organization's main areas of activity?
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(Please check aall that apply)
Prepress Finishing and Converting Press
Integrated Other
7. What are your main products or manufacturing sectors?
(Please check aall that apply)
Cartons Business forms Labels
Book printing Periodicals Security
Manufactured Stationery Graphic Reproduction
Products for the Automotive Industry Trade Finishing
Trade Typesetting Trade Platemaking
Flexible Packaging Metal decorating Newspapers
Screen printing Products for the Entertainment Industry _
Other (please specify)















Age between 25 - 40
Age above 40
9. How many employees in your organization have the following
qualifications?
Masters Degree (printing, graphic arts and related fields)
Masters Degree (general: MBA, engineering etc)
Bachelors (printing, graphic arts and related fields)
Bachelors (general)
Other Certificates (Please specify)
Questions 5 - 7 are try to identify the type of product and what sector of the industry is
involved. Question 8 tries to quantify how many employees are engaged in certain areas
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and categories. This will help to identify the area which is important in their production
activities. Question 9 tries to identify what kinds of qualifications are represented in the
organization. This question relates directly to the objective of this survey. It is will tell
what qualifications in graphic arts and other related fields are considered important in
recruiting workers in their.
Section 2: Education
This section is designed to identify the views and expectations of the printing company
about graphic arts education and the graduates from graphic arts programs. Questions 10
- 1 5 are in multiple choice forms and focus on major elements in graphic arts education
and the industry nowadays. The questions are:
10. What kind of knowledge do you believe graduates should have to fulfill
the needs of the printing industry? (Please check one or more)
A. Management skill
B. Technical and Technology knowledge
C. Both A and B
D. Others (Please specify)
1 1 . What kind of graduates do you preferred for your organization?
(Please check one or more)
A. Business andManagement oriented
B. Sales andMarketing
C. Technical and Technology oriented
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12. What kind of skills do you prefer for your organization?
(Please check a one or more)
A. Pre-Media (Pre-Press)
B. Press and Production
C. Quality Control
D. Multi-Skill
13. Which area do you believe students should concentrate more during their
study? (Please check one or more)
A Management aspect
B. Technical and Technology aspect
C. Balance between Management and Technology
14. What type of student do you prefer?
(Please check a one ormore)
A. Masters degree in graphic arts with undergraduate in graphic arts
B. Masters degree in graphic arts with undergraduate in other fields
C. Masters degree in other fields with undergraduate in graphic arts
15. What major do you believe is the most important area for the printing





E. Related Field (Packaging, Imaging Science etc)
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Question 16 is required the respondent to choose yes or no. This will establish how
important experience is in the graphic arts
16. Do you believe that working experience is important
for a job in the
printing industry?
Yes/No:
Questions 17 and 18 only seek the opinion of respondents who represents the printing
company. By responding to these two questions, they show concern about graphic arts
education and how important are qualified personnel for their organization. Only people
that are concerned about this matter will know which universities and colleges offer good
courses and programs from their point of view. Questions 17-18 are:
17. Please list the top five universities or colleges for graphic arts/printing






18. What would be your idea of the perfect higher degree in graphic arts
program to train personnel for the printing industry?
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5.1.2 Questionnaire forAssociation
This is a second questionnaire that was sent to association involved in the graphic arts
industry. The list of associations is from the Graphic
Comm1
website. This questionnaire
is basically the same as the first questionnaire that was sent to the printing companies.
The differences are this set is only 17 questions all together. The first four questions are
exactly same as the first sets.
Section 1: The Organization
There are 8 questions for this section. As in the first questionnaire, it also seeks
information about the organization. The questions are:
5. What are your organization's main areas of activity? (Please check)
Research Business and Trade Education Other
6. What are your fields of interest in your main activities? (Please check a)
Offset lithography Flexography Gravure New Media_
Digital/variables print others
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7. What is your main sector? (Please check)
Commercial Printing Packaging
Publication New Media Security .
Specialty Product other (please specify)
8. How many employees in your organization hold the following qualifications?
Masters Degree (printing, graphic arts and related filed)
Masters Degree (general: MBA, engineering etc)




These questions will identify their activities and what is their involvement in the graphic
arts industry.
Section 2: Education
Section 2 for this set of questions is exactly the same as the first set (printing company).
It seeks to identify what graphic arts associations expect of graphic arts programs and
how they can produce qualified graduate for the industry.
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5.1.3 Questionnaire for Universities and Colleges
This is the third and last questionnaire. This survey tries to identify what most
universities and colleges believed to be the kind of graduate they should produce. It
examines how those universities and colleges prepare and develop their programs.
Section 1: The Organization
The first four questions are the same as in the two previous sets. It requests information
about a university and college. Questions 5
- 9 are basically the same as in the two
previous sets, with some differences pertaining to the information appropriate to specific
universities and colleges. The questions are:
5. What degrees do you grant in the graphic arts (GA) program at your university?
(Please check one or more)
AAS: Undergraduate: Masters: Others:
6. What is your GA program's main area of study? (Please check one or more)
Digital Imaging Digital Publishing Printing Management
New Media Printing Technology
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7. What is the main concentration of study in your
program?
(Please check one or more)
Offset Press Technology Flexography Technology _
Gravure Technology Digital Press technology
Conventional Pre-Press Digital Pre-Press
Interactive Multimedia Packaging Printing
Other (please specify)
8. What areas do you believe students should study to meet the needs
of the printing









9. How many students are in the
graphic arts program at your university?
PhD (printing, graphic arts and related fields)
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Masters Degree (printing, graphic arts and related fields)
Bachelors (printing, graphic arts and related field)
AAS
Total:
Others: (Please specify: )
Section 2: Education
The questions in this section are exactly the same as in the two previous sets of
questionnaire. These questions will identify how universities and colleges generally
developed their graphic arts program and the direction of their program according to the
environment in the industry and markets.
5.1.3 Data Analysis
All the data has been put into an Excel spread sheets. Some of the data has been marked
as
"1"
for yes or if that item has been checked
"0"
for no or unchecked. The exact value
or number has been put into the spread sheets if the questions require a number or value.
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Q10
A B c D
Company
C1 1 1 0 0




C4 0 0 1 0
C5 0 0 1 0
C6 0 0 1 0
C7 0 0 1 0
C8 0 1 0 0
C9 0 0 1 0
C10 0 1 0 0
C11 1 0 0 0
C12 0 0 1 0
C13 0 0 1 0
C14 0 0 1 0
C15 0 0 1 0
C16 0 1 0 0
C17 0 0 1 0
C18 0 0 1 0
C19 0 0 1 0
C20 0 0 1 0





plotted in the spread sheets
10. What kind of knowledge do you believe graduates should have to fulfill the needs
of the printing industry? (Please check a one or more)
A. Management Skill
B. Technical and Technology Knowledge
C. Both A and B
D. Others (Please specify)
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Q9
M1 M2 B1 B2 Other
Company
C1 150 120 210 350 0
C2 2 10 2 50 40
C3 0 3 20 20 100
C4 2 4 2 10 0
C5 3 5 1 3 0
C6 2 3 10 15 0
C7 1 2 5 6 0
C8 2 2 1 5 0
C9
C10 0 2 3
n
15 0
C11 0 0 0 3 3
C12 0 3 20 20 100
C13 0 0 2 1 0
C14 100+ 0 250+ 2 0
C15 3 10 25
C16 3 0 5 0 0
C17 0 3 1 15 7
C18 1 1 3 2 1
C19 5 3 l_ 6 2 0
C20 2 2 0 1 0
C21 1 1 0 2 0
Table 2: Number or value plotted in the spread sheets
9. How many employees in your organization hold the following qualifications?
Masters Degree (printing, graphic arts and related fields) 0
Masters Degree (general: MBA, engineering etc) 3




All the data has been analyze by using two methods:
I. Histogram analysis of data
II. Two factors analysis of variance (ANOVA) without replication
A sample of the questionnaire and the excel graph can be referenced from the appendix.
From the data collection, the graph histogram and pie chart of a percentage has been
created to analyze the data and distribute the results. The calculations, the graphs and the
result will be discussed in Chapter 6.
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Endnotes for Chapter 5




6.1 Graphical Display ofQualitative Data
The results from the survey have been divided into two sections. The results have been
discussed based upon the data and the findings for each question.
6.1.1 Section 1 of the Questionnaires
These questionnaires are designed do identify the type of company or organization that
responded to the questionnaire. In Section 1, the results have been discussed according to
the categories which include the company, the graphic arts (GA) association and the
universities. The nature of the questionnaires is the same and, generally, it can be




The total of the respondents are 21 companies. Most of the printing companies that
responded are medium sized. They represent 62% of the
responses. 24% of the
respondents are large size printing companies and 14%
of the responses are from small
printing companies. The percentage was calculated
from the number of responses. Figure
1 shows details of the data from the responses limited, small, medium or large company
choices.
Q: How many employees are there in your organization,











Figure 1. Size ofCompanies that
Response
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It is very important to identify what kind of production activities the printing companies
do in their business. This question is design to identify in which sections the companies
are most involved in their production environment. The percentage was calculated
according to the number of responses which they could choose more than one section or
category. Most of companies perform two or three production activities in their
organization, such as prepress, press and finishing, and other in-house printing
operations.


















Figure 2. Production Sections/Areas
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Prepress and press are the most important areas. Most of the printing companies that
responded are engaged in this kind of activity. The percentage for these two areas is 81%.
Finishing and converting also received a percentage (71%). The companies that
responded are most actively engaged in these three areas (pre-press, press and
finishing).
Integrated area which involves assembly operation work received only 24%. The
others
area, which basically includes activities like die cutting or coating, is 19%.
The next question asked the company in what sector of business was it involved.
Q: What are your main products or manufacturing sectors?
The sectors are divided into 2. Part 1 shows that periodicals and bookbinding have a high
percentage. Graphic reproductions and otherfields also give a high percentage. It is clear
that most of the printers that responded are involved in publication and commercial
printing. It also shows the high number of involvement in the prepress area. In Part 2,
entertainment is the highest (29%) percentage given by the respondents.
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Main products manufacturing sectors (Part 1)
Products/manufacturing
Figure 3a. Main sectors that identified by the respondents (1)
Main products or manufacturing sectors (Part 2)
Trade Trade Metal Screen Entertainment Trade Type Flexible Newspaper Orher
Finishing Platemaking Decorating Printing setting Packaging
Products/manufacturing
Figure 3b.Main sectors that identified by the respondents (2)
73
The next question asks about the number of employees in each organization. The three
parts generally describe the number of employees or workers in the respondent's
company.
Q: In considering your employees, how many people are working in thefollowing
categories?
Number of Employees in Production Area (Part 1)
6000
5000
Pre Press Press Post Press Integrated Administration Skilled Semi/Unskilled Female
Production Area
Figure 4a. Number ofEmployees in Various Categories (1)
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Figure 4b. Number ofEmployees in Various Categories (2)
Employees Group ofAge (Q8
- Part 3)
Age <25 Age 25-40
Group of Age
Age >40
Figure 4c. Number ofEmployee in Various Categories (3)
These results help identify the pattern of employment in the printing industry in general.
It shows the main area (Prepress, press and post press) employed a large number of
workers. The skilled and semi-skilled categories also are very important with a high
7S
number of employees. The 25-40 age group representing workers with relevant
qualifications were employed in large numbers. The under 25 age group consists of
newly graduated workers with some qualifications and workers without much
experience
in the printing industry. The over 40 age group is experienced workers
with appropriate
qualifications. From this result we can say that the demand for personnel with
suitable
qualifications is high.
The last question in Section 1 for printing companies identified the number of employees
with certain qualifications that related to the graphic arts industry and other related
industries.
Q: How many employees in your organization hold the following qualifications?
Qualification within the responded organizations
400
300
Masters (GA and Masters (general) Bachelors (GA and Bachelors (general)
related field) related filed)
Qualification
Figure 5. The Workers and the Qualification
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The number of workers with bachelors in a general major is the highest. General fields
such as business and management and engineering are among the preferred qualifications
in the industry.
B. Graphic Arts Association
The questionnaire in Section 1 for graphic arts (GA) associations was designed similarly
as the questionnaire for printing companies. The main objective is to identify the type of
association that responds. Initial questions identified the main area of activity among the
responding associations.
Most of the GA associations that responded are business and trade associations.
Education is also one of the main areas of activity for the associations that responded.
15% of activity is in research and 10% in the other area.
















Figure 6. Main Areas ofActivities ofGA RespondedAssociation
The GA associations contribute significantly to the printing industry. These associations
are identified according to their fields of interest in graphic arts technology. Figure 7
shows that Offset Lithography and Digital/Variables Printing are the highest fields of
interest among the associations that responded to this survey. Digital printing is also one
of the important areas in the printing industry demonstrating the potential of this area in
the market. Results from Figure 6 have a connection with the results from Figure 7. They
show that most associations are business and trade associations that serve commercial
printing companies in local and state areas. Figure 7 shows that offset and digital
printings are the most active areas among the associations.
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New Media Digital/Variables Other
Figure 7. Field ofInterest among the GA Associations
The question asks the respondents to identify their main sector. The results from Figure 8
show that commercial printing is an important sector that has been identified by the
responding associations. This gives an indication that most of the associations responding
are involved in commercial printing mainly using the offset process.
Q: What is your main sector?
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Main Sectors Involved
Commercial Packaging Publication New Media
Main Sectors
Security Specialty
Figure 8. Main Sector
The next question is similar to the last question for printing companies. Bachelors in a
general field still receive the highest percentage. It is shows that printing companies and
GA associations have the same criteria for selecting their personnel.
Q: How many employees in your organization hold the following qualifications?













Figure 9: Number ofEmployee and the Qualifications
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C. University and College
The questionnaire was sent to selected universities and colleges. The institutions were
selected from the Print and Graphics Scholarship Foundation (PGSF) directory of
schools. Twenty two universities and colleges responded to the questionnaire. The
respondents were among the top universities and colleges that run a program in graphic
arts. The programs include the masters degree to associate science degree (AAS). Some
schools have a doctoral program that relates to graphic communications in general.
Sixty four percent of the universities and colleges (U&C) responding offer an
undergraduate degree. Thirty six percent offer associate degrees, and thirty two percent
offer a masters program.




Figure 10. Type ofDegree That Offered by the Universities and Colleges
R\
The development of GA programs is parallel to the development of technology in the
industry. Most of the main areas of study are given a high percentage by the respondents.
Again, prepress area commands a very high percentage among the respondents.
Q: What is your graphic arts (GA)
program'
s main area ofstudy?






Digital Imaging Digital Publishing Printing Management New Media Printing Technology
Area of Study
Figure 11. TheMain Area ofStudy in GraphicArts Programs
The next question identifying the main area concentration shows the high percentage of
offset litho and digital prepress activity. This is considered a main area of concentration
among the institutions that responded.
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Q: What is the main concentration ofstudy in yourprogram?
Main Concentration of Study
Area of Study
Figure 12. Main Concentration ofStudy
The next question shows that the institutions believe all elements in the printing
production workflow are very important if students are to meet the needs of the printing
industry. The typical areas include prepress, press, and post press. They also believe that
administration, sales and marketing and quality management knowledge are becoming
important skills for students.
Q: What area do you think your students should study to meet the needs of the printing
industry?
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The Area of Concentration
Figure 13. The Skills that Students ShouldHave
The program in most institutions leads to the undergraduate degree and the associate
degree. It is show these two categories give a high number of students.
Q: How many students are in the graphic arts program at your university?
The degree and the number of students
Bachelor AAS
Type of Degree
Figure 14. Number ofStudents in Degree Offered
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6.1.2 Section 2 of the Questionnaire
In this section, all the questions are same for all three categories, Companies,
Associations and the Universities. The results in this section will be discussed by using
an analysis of variance (ANOVA), two factors without a replication. This survey will
show how these three categories responded to the similar questions asked of them.
The results will identify the agreement among these three categories on aspects of the
questionnaire that was sent to them. The small figure on the variance column shows some
agreement on the answers given The ANOVA between two categories will be show
below. This data was entered into a two-way ANOVA test, where the two dimensions in
the test are the percentage answers and the categories that responded. This test shows
whether there is any variance in the average percentage values from each answer. The
decision rule is to reject HO (Null) and accept the all the alternate hypotheses. This test
also tries to analyze whether each respondents produced different results.
The discussion will show which answers are the highest percentage given. In this case it
is not analyze the exact value of that particular percentage. The discussion also analyzes
the strong agreement between these three categories. The strong agreement means that
the amount of percentage given is basically same on that particular answer.
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Ql : What kind of knowledge do you believe graduates should have to fulfill the needs of
the printing industry?
A. Management Skill
B. Technical and Technology Knowledge
C. Both A and B
D. Others (Please specify)
The ANOVA for Question 1 shows that all the categories have given a high average
value to answer C. That's means all categories have given a high percentage on answer
C. They believed students should have both management skill and technical knowledge




A. Mgt Skill 10 0 5
B. Tech. Knowledge 24 5 14
C. Both A&B 71 95 77
D. Others 5 0 5
Anova: Two-Factors without
replication
SUMMARY Count Sum Average Variance
Mgt Skill 3 15 5 25
Tech.
Knowledge 3 43 14.33333 90.33333
Both A&B 3 243 81 156
Others 3 10 3.333333 8.333333
Company 4 110 27.5 905.6667
Association 4 100 25 2183.333









3 4115.861 45.38162 0.000162 4.757055
2 7.583333 0.083614 0.920839 5.143249
6 90.69444
11
Table 3. ANOVAfor Question 1

















Mgt Skill Tech. Knowledge Both A&B
Skills and Knowledge
Others
Figure 15. The knowledge graduates should have tofulfill the needs of the printing industry
The F value for rows shows a significant difference to the answer given by all categories.
The F value for columns shows that all categories have given the same pattern of answers
means they share the same opinion about this question
Q2: What kind of graduates do you preferred for your organization?
A. Business andManagement Oriented
B. Sales and marketing





Business Mgt 62 80 46
Sales Mrkt 24 50 36
Tech Technology 71 75 77
Anova: Two-FactorWithout Replication

























































Table 4. ANOVA for Question 2
In Question 2, all the categories have given preference to Answer C. All categories
believed that technical and technology are preferred by the industry. All three categories
believe that answer C is preferred by the industry.
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Figure 16. Graduates preferred by the industry.
The value shows a significant difference in both row and column. They have a slightly
different opinion on this question. That associations and companies also believed
Business Management is a preferred area is demonstrated in Figure 16. That is why the F
value is high for Columns on this question.
Q3: What kind of skills do you prefer for your organization?
A. Pre-Media (Pre-Press)



















Anova: Two-Factor Without Replication
SUMMARY Count Sum Average Variance
Pre-media 3 90 30 256
Press
Prod. 3 95 31.66667 129.3333
Quality Ctrl 3 72 24 273
Multi-skill 3 244 81.33333 182.3333
Company 4 119 29.75 1200.917
Association 4 195 48.75 956.25
University 4 187 46.75 234.25
ANOVA
Source of




3 2121.639 15.72879 0.003.005 4.757055
2 436 3.23229 0.111537 5.143249
6 134.8889
Total 8046.25 11












Skills Preferred by the Industry




Pre-media Press Prod. Quality Ctrl
Type of Skills
Multi-skill
Figure 17. Type of skills preferred by the industry
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The highest average shown in the ANOVA for this question is Answer D. All categories
believed that multi-skill will be an advantage for the student. All categories show
significant differences on the percentage given for this question as demonstrated by the F
value for both rows and columns.
Q4: Which area do you believe students should study more?
A. Management aspect
B. Technical and technology aspect




Mgt aspect 19 5 9
Tech aspect 10 5 23
Balance 71 95 68
Anova: Two-Factor Without Replication






































SS df MS P-value F crit
8760.222 2 4380.111 24.70762 0.005608 6.944276
5.555556 2 2.777778 0.015669 0.984513 6.944276
709.1111 4 177.2778
Total 9474.889
Table 6. ANOVA for Question 4
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Mgt aspect Tech aspect
Areas of Study
Balance
Figure 18. The most important areas
C received the highest percentage given by all the categories. They believed a balance of
knowledge in management and technical aspects should be studied more. The P value in
the ANOVA shows strong agreement on this answer.
Q5: What type of student do you prefer?
A. Masters degree in graphic arts with an undergraduate in graphic arts
B. Masters degree in graphic arts with an undergraduate in other fields





MGA UGA 29 30 27
MGA UOF 19 15 23
MOF UGA 52 70 54
Anova: Two-Factor Without Replication























































Table 7. ANOVA for Question 5
9^
Type of Qualifications Preferred by the Industry






Figure 19. Qualifications preferred by the Industry
C received the highest percentage. The masters degree in other fields with an
undergraduate degree in graphic arts is preferred by the industry. The chart shows a
strong agreement among the respondents. Answer A received 30% from all the
respondents. Only 30% believe a masters degree in graphic arts and an undergraduate
degree in graphic arts is preferred by the printing industry
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Print Tech 62 75 68
Print Mgt 76 60 50
Publish Tech 33 15 \ 41
Sales & Mrkt 24 50 9
Related 10 20 14
Anova: Two-FactorWithout Replication
SUMMARY Count Sum Average Variance
Print Tech 3 205 68.33333 42.33333
Print Mgt 3 186 62 172
Publish Tech 3 89 29.66667 177.3333
Sales & Mrkt 3 83 27.66667 430.3333
Related 3 44 14.66667 25.33333
Company 5 205 41 745
Association 5 220 44 667.5
University 5 182 36.4 614.3
ANOVA
Source of
Variation SS df MS F P-value F crit
Rows 6559.067 4 1639.767 8.473516 0.005633 3.837854
Columns 146.5333 2 73.26667 0.378606 0.69646 4.458968
Error 1548.133 8 193.5167
Total 8253.733 14
Table 8. ANOVA for Question 6
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Print Tech Print Mgt Publish Tech Sales & Mrkt
Major Areas of Study
Related
Figure 20. The Important areas of study
Answer A received the highest percentage. All the categories believed that printing
technology is the most important area for the printing industry. Printing Management also
received a high percentage. This means that students need to prepare themselves for the
management aspect of graphic arts. The F and P value given in ANOVA shows
significant differences in the percentages given in certain areas, especially Sales &
Marketing.
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7YES 100 95 95
7NO 0 5 5
Anova: Two-Factor Without Replication


















































Table 9. ANOVA for Question 7
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Figure 21. The Working Experience
Question 7 asks if work experience is important for a job in the printing industry.
Respondent in all categories are given strong agreement. They believe work experience is
important.
In this case the hypotheses of the testing are:
HO: ml = m2 = m3
Ha: Not all population means are equal
From the test we can reject the Null hypothesis. The alternate hypothesis will be accepted
which is not that all population means are equal. From the test all the answer have a
significant difference. All the categories give the same answer. They agree on which
particular areas and they agree student should concentrate more in certain area in their




Upgrading graphic arts education is essential to the needs of the industry. Technological
changes processes and the development ofnew technology require a graduate with
advance skills and knowledge in printing technology. Knowledge ofmanagement and
administration in the graphic arts business is also needed to ensure that graduates are
successful in a competitive market.
The scope of graphic arts technology education becomes wider with the changes
in technology and the orientation of a business industry requiring a solid
curriculum in any graphic arts program. Since the industry has become wider;
students have more options about what kind of specialization they want to study.
However, the industry still remains the same in that is technology and business is
the main elements of graphic arts education. Again, the focus is on technology
developments, process control applications, and the management of the printing
business. The rapid changes in the industry have opened a wide opportunity to
graphic arts graduates to enter the market and fulfill the industries needs.
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Educational programs are trying to address rapid changes in markets especially
changes in next generation printing technology. From this observation,
arises a
question, how much technical and management skills are required by printing
graduates to compete in the industry and to fulfill the needs of the graphic arts
industry.
In this research one Null hypothesis and three hypotheses are stated:
HO: There is no significant difference in the results among all categories of
respondents.
HI: There is a significant difference in the results among all categories of
respondents.
H2: The development of a graphic arts program is based on two main areas,
management and technology.
H3: The printing industry requires graduate students with a balance ofknowledge
in both technology and management.
HO: There is no significant difference in the results among all categories of
respondents. This Null hypothesis should be rejected. The results discussed in
Chapter 6 show there are significant differences among these three categories.
Printing companies, GA associations and the universities have a different opinion
about the contents that should be in a GA program.
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HI : There is a significant difference in the results among all categories of
respondents. This hypothesis could be accepted. The histogram shows a similar
pattern in those three categories. The ANOVA test also shows significant
differences in the results among all categories of respondents.
H2: Development ofa Graphic arts program is based on two main areas.
management and technology
H3: The printing industry requires graduate students with a balance ofknowledge
in both technology and management. These two hypotheses can also be accepted.
The questionnaire shows that respondents from all categories have emphasized
these answers. They believe that the development of a GA program should be
based on management and technology. They also believe that students should
have a balance of knowledge in both technology and management.
In Section 2 of the questionnaire there was an extra question to determine the
industry is concerned about the development ofGA programs. This question was
asked of all categories, printing companies, graphic arts associations and the
universities. The question requests a list ofGA school by their own rank. From
the results, 17 of 20 respondents were answered this question. This means that
they are concerned about the students that come into the market. They have their
own perception of school that offer a program in graphic arts and related fields.
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Table 10. The list ofGA school by Rank
From the results discussed in Chapter 6 it shows how important experience is to
the industry. It is impossible for the new graduate to have an equal level of
experience as a worker that has been involved in the industry. We should give the
student hands on experience. Theoretical and Technical knowledge should be
taught in practical form to help students understand both the concept of that
theory and the practical situation in production. A practical training or coop
program between universities and industry would ensure that students get
exposure and some experience.
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The industry still needs graduates with some extra knowledge in management
aspects such as, financial, human resource and production. Extra knowledge in
sales and marketing is also an advantage for students. The industry also believes
that students should feel free to choose their major concentration whether
technical, management or new media. Research will benefit students. Technical
research as well as also a research in the management of the industry is beneficial
Doing a thesis is an example of understanding basic research and doing in depth
analysis of a certain area.
7.1 Suggested Areas ofConcentration
The research gave an overview on areas of concentration in the graphic arts
program and helps to build a brief curriculum base on the finding of the research.
The suggested areas of concentration below can be use as a guideline to revise the
undergraduate program inMalaysia and also to create masters degree program.
These areas could be a main area of concentration in the future and could be




Offset Lithography Process Control
Flexography Process Control
Gravure Process Control
Digital Printing Process Control
Image Transfer Technology
Packaging Print Process
Electronic and Digital Pre-Press
Color Reproduction & Imaging
Print Material
Management














Future Trends in Print and Publishing





As a conclusion, this research is a preliminary investigation of the development of
a GA program. More research should be on the future of graphic arts education.
The suggestion that I make here is to identify the skills of the students. Sets of
questionnaires can be designed to identify the skills and knowledge necessary for
students to fulfill the needs ofprinting industry. Table 9 below shows a sample
questionnaire for a future study.
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PrintingManagement and Technology Needs Analysis
Name ofCompany:
Number ofEmployees: Market Sector1:
Person Completing Form:
Job Title ofPerson Completing Form:
Please rate the importance of each item by placing a check mark in the appropriate
column. In all cases, one refers to no need and five signifies critical need. Two through
four represent a continuum of need from low to high. Assume that the items apply to your
entire company.
Item Question 1 CN m 'sT 5
1 How significant is the need for graduates with a
bachelor's degree specializing in printing
management?
2. How significant is the need for graduates with an
associate's degree specializing in printing
production?
3 How significant is the need for Customer Service
Representatives?
4 How significant is the need for Salespersons?
5 How significant is the need for Estimators?
6 How significant is the need for Production
Manager trainees?
7 How significant is the need for Production
Supervisors?
8 How significant is the need for Job Planners?
9 How significant is the need for Quality Control
Specialists?
10 How significant is the need for Human Resource
Specialists?
11 How significant is the need for Offset Press
Operators?
1
Commercial Offset, Packaging, Finishing Services, Quick Printing;
Digital Printing; Prepress Services;
Inplant; Business Forms; Label Printing; Book Printing; Specialty;
Other (identify)
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12 How significant is the need for Flexographic
Press Operators?
13 How significant is the need for Screen Press
Operators?
14 How significant is the need for Digital Press
Operators?
15 How significant is the need for Binding and
Finishing Operators?
16 How significant is the need for Preflight
Technicians?
Item Question 1 ri ro -T
17 How significant is the need for File Intervention
and Repair Specialists?
18 How significant is the need for Scanner
Operators?
19 How significant is the need for Desktop
Publishing Technicians?
20 How significant is the need for Output
Technicians (imposition, trapping, imagesetting,
direct-to-plate)
21 How significant is the need for Information
Technology/Networking Specialists?
22 How significant is the need for Strippers?
23 How significant is the need for Conventional
Platemakers?
24 Please identity and rank other important job titles
25 Please identity and rank other important job titles
26 Please identity and rank other important job titles
Please indicate any of the following job titles that you think should be filled with a
college-educated individual. Place a check mark in the any degree column if the
applicant's college degree makes no difference to you. Check the graphic-related
column ifyou'd prefer to hire an individual who took print-related courses as part ofhis
or her college program. Select not required ifno degree qualification is required for the
job.
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Other Production Position (please identify)
In the following list of job titles, please identify and rank-order the three
management-
team jobs for which you foresee the greatest need. Write 1 , 2, or 3 in the column









OtherManagement Position (please identify)
Please transfer your three top job titles to the second through fourth columns on page 4.
Then, rate the importance of each area of study listed in the first column as that area
applies to your three specified job titles. In all cases, a rating of 1 means "no
importance,"
while a rating of 5 means "very high
importance."
Two through four
represent a continuum of importance from low to high. Please circle your choice.
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Area ofstudy
(Please writejob titles in columns 2-4)
Job#l Job #2 Job #3
Basic financial theory and practice 12 3 4 5 12 3 4 5 12 3 4 5
Basic management threory and practice 12 3 4 5 12 3 4 5 12 3 4 5
Binding and finishing processes 12 3 4 5 12 3 4 5 12 3 4 5
Business law 12 3 4 5 12 3 4 5 12 3 4 5
Chemistry 12 3 4 5 12 3 4 5 12 3 4 5
Color management 12 3 4 5 12 3 4 5 12 3 4 5
Cross-media publishing and document rcpurposinti 12 3 4 5 12 3 4 5 12 3 4 5
Current and emerging graphic communication trends 12 3 4 5 12 3 4 5 12 3 4 5
Customer service in graphic communication 12 3 4 5 12 3 4 5 12 3 4 5
Database management systems 12 3 4 5 12 3 4 5 12 3 4 5
Dealing with cultural diversity 12 3 4 5 12 3 4 5 12 3 4 5
Digital printing 12 3 4 5 12 3 4 5 12 3 4 5
Digital proofing 12 3 4 5 12 3 4 5 12 3 4 5
Distribution systems 12 3 4 5 12 3 4 5 12 3 4 5
E-commerce and e-business theory and practice 12 3 4 5 12 3 4 5 12 3 4 5
Estimating, pricing, and costing methods 12 3 4 5 12 3 4 5 12 3 4 5
Flexography, screen printing, gravure 12 3 4 5 12 3 4 5 12 3 4 5
Fulfillment 12 3 4 5 12 3 4 5 12 3 4 5
Fundamentals ofEconomics 12 3 4 5 12 3 4 5 12 3 4 5
Future of graphic communication 12 3 4 5 12 3 4 5 12 3 4 5
History of graphic communication 12 3 4 5 12 3 4 5 12 3 4 5
Human resource management/personnel practices 12 3 4 5 12 3 4 5 12 3 4 5
Inks, substrates, and toner technologies 12 3 4 5 12 3 4 5 12 3 4 5
Internship 12 3 4 5 12 3 4 5 12 3 4 5
Interpersonal communication skills 12 3 4 5 12 3 4 5 12 3 4 5
Language fluency (other than English) 12 3 4 5 12 3 4 5 12 3 4 5
Marketing graphic communication products and services 12 3 4 5 12 3 4 5 12 3 4 5
Math: college algebra 12 3 4 5 12 3 4 5 12 3 4 5
Math: statistics 12 3 4 5 12 3 4 5 12 3 4 5
Networking infrastructure and systems (NT, OSX Server) 12 3 4 5 12 3 4 5 12 3 4 5
OSHA and EPA compliance 12 3 4 5 12 3 4 5 12 3 4 5
PDF workflow 12 3 4 5 12 3 4 5 12 3 4 5
Physics 12 3 4 5 12 3 4 5 12 3 4 5
PostScript output 12 3 4 5 12 3 4 5 12 3 4 5
Preflighting, imposition, and trapping 12 3 4 5 12 3 4 5 12 3 4 5
Printing plant organization and management 12 3 4 5 12 3 4 5 12 3 4 5
Quality management methods and applications 12 3 4 5 12 3 4 5 12 3 4 5
Scanning, retouching, and image manipulation 12 3 4 5 12 3 4 5 12 3 4 5
Scheduling and workflow for print production 12 3 4 5 12 3 4 5 12 3 4 5
Selling graphic communication products and services 12 3 4 5
12 3 4 5 12 3 4 5
Sheet-fed lithography 12 3 4 5 12 3 4 5 12 3 4 5
Speech and oral communication 12 3 4 5 12 3 4 5 12 3 4 5
Statistical process control 12 3 4 5 12 3 4 5 12 3 4 5
Technical writing/written communication 12 3 4 5 12 3 4 5 12 3 4 5
Variable-data printing 12 3
4 5 12 3 4 5 12 3 4 5
Web lithography 12 3 4 5 12 3 4 5 12 3 4 5
Table 11. Sample ofQuestionnaire for afuture study.
109
The sample questionnaire also can be refered from the appendix. From the questionnaire
we can see that all the skills and knowledge have been listed in detail. This survey would
help institutions to design a better program according to the needs of the industry.
The research has successfully achieved the expected direction of the
hypotheses. It is
clear that the development of a GA program must match the needs of the printing
industry. It is very important to periodically survey the industry about what they expect
from graduates. This information can be use to redesign programs or to revise the
contents of programs. It is also will help identify future research needs in this area .
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Appendix A: Questionnaire
Thesis Title: A Study of the Development ofHigher Education Programs in





1. Name of your organization ....
2. Your name ....
3. Job Title
4. Address of your organization
TEL:
5. How many employees are there in your organization, and do you
consider your
organization as?
/ (Large/Medium/Small) medium company
6. What are your organization's main areas of activity? (Please check )
Prepress Finishing and Converting
Press Integrated
Other








Products for the Automotive Industry
Other (please specify)
Trade Finishing Trade Typesetting




Products for the Entertainment Industry
Other (please specify)
8. In considering your employees could you tell me how many people are working













Age between 25 - 40
Age above 40
9. How many employees in your organization hold the following qualifications.
Master Degree (printing, graphic arts and related filed)
Master Degree (general: MBA, engineering etc)




B. Graphic Arts Associations
YOUR ORGANIZATION
1 . Name ofyour organization:
2. Your name:
3. Job Title:
4. Address ofyour organization ..
TEL:
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5. What are your organization's main areas of activity? (Please check )
Research Business and Trade
Education Other
_









8. How many employees in your organization hold the following qualifications?
Master Degree (printing, graphic arts and related filed)
Master Degree (general: MBA, engineering etc)




C. Universities and Colleges
YOUR UNIVERSITYAND THEPROGRAM
1. Name ofyour university
2. Your name
3. Job Title
4. Address of your university:
TEL:
5. What degrees do you grant for graphic arts (GA) at your university?





6. What is your GA program's main area of study? (Please check a one or more)
Digital Imaging Digital Publishing
Printing Management New Media
Printing Technology
7. What is your main concentration of study in your program?
(Please check one or more)
Offset Press Technology Flexography Technology
Gravure Technology Digital Press technology
Conventional Pre-Press Digital Pre-Press
Interactive Multimedia Packaging Printing
Other (please specify)
8. In considering the skill to industry, what area do you believe your student









How many students are in the graphic arts program at your university?
Master Degree (printing, graphic arts and related filed)
Bachelor (printing, graphic arts and related field)
AAS
Total:
Others: (Please specify: )
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SECTION 2: All Categories (Company, Association, University)
1 What kind of knowledge do you believe graduates should have to fulfill the needs
of the printing industry? (Please check one or more)
A. Management Skill
B. Technical and Technology Knowledge
C. Both A and B
D. Others (Please specify)
Answer:
i What kind of graduates do you preferred for your organization?
(Please check one or more)
A. Business and Management Oriented
B. Sales and marketing
C. Technical and Technology Oriented
Answer:
3. What kind of skills do you prefer for your organization?
(Please check one or more)
A. Pre-Media (Pre-Press)




4. Which areas do you believe students should cover more during their study?
(Please check one ormore)
A. Management aspect
B. Technical and technology aspect
C. Balance between management and technology
Answer:
5. What type of student do you prefer?
(Please check one or more)
A. Master degree in graphic arts with undergraduate in graphic arts
B. Master degree in graphic arts with undergraduate in other fields
C. Master degree in other fields with undergraduate in graphic arts
Answer:
117
6. What major do you believe is the most important area for the printing industry?





E. Related Field (Packaging, Imaging Science etc)
Answer:
7. Do you believe that working experience is important for a job in the printing
industry?
Yes/No:
Please list down the top five universities or colleges for graphic arts/ printing







Appendix B: Future Study
PrintingManagement and Technology Needs Analysis
Name ofCompany:
Number ofEmployees: Market Sector :
Person Completing Form:
Job Title of Person Completing Form:
Please rate the importance of each item by placing a check mark in the appropriate
column. In all cases, one refers to no need and five signifies critical need. Two through
four represent a continuum ofneed from low to high. Assume that the items apply to your
entire company.
Item Question 1 <N m ^r 5
1 How significant is the need for graduates with a
bachelor's degree specializing in printing
management?
2. How significant is the need for graduates with an
associate's degree specializing in printing
production?
3 How significant is the need for Customer Service
Representatives?
4 How significant is the need for Salespersons?
5 How significant is the need for Estimators?
6 How significant is the need for Production
Manager trainees?
7 How significant is the need for Production
Supervisors?
8 How significant is the need for Job Planners?
9 How significant is the need for Quality Control
2
Commercial Offset, Packaging, Finishing Services, Quick Printing; Digital Printing; Prepress Services;
Inplant; Business Forms; Label Printing; Book Printing; Specialty; Other (identify)
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Specialists?
10 How significant is the need for Human Resource
Specialists?
11 How significant is the need for Offset Press
Operators?
12 How significant is the need for Flexographic
Press Operators?
13 How significant is the need for Screen Press
Operators?
14 How significant is the need for Digital Press
Operators?
15 How significant is the need for Binding and
Finishing Operators?
16 How significant is the need for Preflight
Technicians?







17 How significant is the need for File Intervention
and Repair Specialists?
18 How significant is the need for Scanner
Operators?
19 How significant is the need for Desktop
Publishing Technicians?
20 How significant is the need for Output
Technicians (imposition, trapping, imagesetting,
direct-to-plate)
21 How significant is the need for Information
Technology/Networking Specialists?
22 How significant is the need for Strippers?
23 How significant is the need for Conventional
Platemakers?
24 Please identity and rank other important job titles
25 Please identity and rank other important job titles
26 Please identity and rank other important job titles
Please indicate any of the following job titles that you think should be filled with a
college-educated individual. Place a check mark in the any degree column if the
applicant's college degree makes no difference to you. Check the graphic-related
column ifyou'd prefer to hire an individual who took print-related courses as part ofhis
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or her college program. Select not required ifno degree qualification is required for the
job.













Other Production Position (please identify)
In the following list of job titles, please identify and rank-order the three management-
team jobs for which you foresee the greatest need. Write 1, 2, or 3 in the column









OtherManagement Position (please identify)
Please transfer your three top job titles to the second through fourth columns on page 4.
Then, rate the importance of each area of study listed in the first column as that area
applies to your three specified job titles. In all cases, a rating of 1 means "no
importance,"
while a rating of 5 means "very high
importance."
Two through four
represent a continuum of importance from low to high. Please circle your choice.
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Area ofstudy
(Please writejob titles in columns 2-4)











Basic financial theory and practice 12 3 4 5 12 3 4 5 12 3 4 5
Basic management threorv and practice 12 3 4 5 12 3 4 5 12 3 4 5
Binding and finishing processes 12 3 4 5 12 3 4 5 12 3 4 5
Business law 12 3 4 5 12 3 4 5 12 3 4 5
Chemistry 12 3 4 5 12 3 4 5 12 3 4 5
Color management 12 3 4 5 12 3 4 5 12 3 4 5
Cross-media publishing and document repurposing 12 3 4 5 12 3 4 5 12 3 4 5
Current and emerging graphic communication trends 12 3 4 5 12 3 4 5 12 3 4 5
Customer service in graphic communication 12 3 4 5 12 3 4 5 12 3 4 5
Database management systems 12 3 4 5 12 3 4 5 12 3 4 5
Dealing with cultural diversity 12 3 4 5 12 3 4 5 12 3 4 5
Digital printing 12 3 4 5 12 3 4 5 12 3 4 5
Digital proofing 12 3 4 5 12 3 4 5 12 3 4 5
Distribution systems 12 3 4 5 12 3 4 5 12 3 4 5
E-commerce and e-business theory and practice 12 3 4 5 12 3 4 5 12 3 4 5
Estimating, pricing, and costing methods 12 3 4 5 12 3 4 5 12 3 4 5
Flexography, screen printing, gravure 12 3 4 5 12 3 4 5 12 3 4 5
Fulfillment 12 3 4 5 12 3 4 5 12 3 4 5
Fundamentals of Economics 12 3 4 5 12 3 4 5 12 3 4 5
Future of graphic communication 12 3 4 5 12 3 4 5 12 3 4 5
History of graphic communication 12 3 4 5 12 3 4 5 12 3 4 5
Human resource management/personnel practices 12 3 4 5 12 3 4 5 12 3 4 5
Inks, substrates, and toner technologies 12 3 4 5 12 3 4 5 12 3 4 5
Internship 12 3 4 5 12 3 4 5 12 3 4 5
Interpersonal communication skills 12 3 4 5 12 3 4 5 12 3 4 5
Language fluency (other than English) 12 3 4 5 12 3 4 5 12 3 4 5
Marketing graphic communication products and services 12 3 4 5 12 3 4 5 12 3 4 5
Math: college algebra 12 3 4 5 12 3 4 5 12 3 4 5
Math: statistics 12 3 4 5 12 3 4 5 12 3 4 5
Networking infrastructure and systems (NT, OSX Server) 12 3 4 5 12 3 4 5 12 3 4 5
OSHA and EPA compliance 12 3 4 5 12 3 4 5 12 3 4 5
PDF workflow 12 3 4 5 12 3 4 5 12 3 4 5
Physics 12 3 4 5 12 3 4 5 12 3 4 5
PostScript output 12 3 4 5 12 3 4 5 12 3 4 5
Preflighting, imposition, and trapping 12 3 4 5 12 3 4 5 12 3 4 5
Printing plant organization and management 12 3 4 5 12 3 4 5 12 3 4 5
Quality management methods and applications 12 3 4 5 12 3 4 5 12 3 4 5
Scanning, retouching, and image manipulation 12 3 4 5 12 3 4 5 12 3 4 5
Scheduling and workflow for print production 12 3 4 5 12 3 4 5 12 3 4 5
Selling graphic communication products and services 12 3 4 5 12 3 4 5 12 3 4 5
Sheet-fed lithography 12 3 4 5 12 3 4 5 12 3 4 5
Speech and oral communication 12 3 4 5 12 3 4 5 12 3 4 5
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Statistical process control 12 3 4 5 12 3 4 5
12 3 4 5
Technical writing/written communication 12 3 4 5 12 3 4 5
12 3 4 5
Variable-data printing 12 3 4 5 12 3 4 5
12 3 4 5
Web lithography 12 3 4 5 12 3
4 5 12 3 4 5
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